The development of short femoral prostheses has the advantage to preserve bone and soft tissues, restore hip geometry, permit mini-invasive techniques and allow quickly return to an active life, but very few studies described bone reaction to these new designed prostheses. The aim of the present study was to evaluate the osseointegration of two different partial neck retained stemless hip prosthesis at one year after surgery, measured by the changes of periprosthetic bone mineral density (BMD) in 5 regions ofinterest (ROIs) using a dual-energy X ray absorptiometry (DXA) device. The signs of stress-shielding were evaluated by standard radiographs. Thirty-two uncemented primary total hip arthroplasty (THA) patients allocated into 2 groups were evaluated. In the first group (n=19) a Proxima (De-Puy-J&J) hip stem was implanted. In the second group (n=12) a Nanos (Smith & Nephew) hip stem was used. We found that both the implants preserve metaphyseal bone stock and increase periprosthetic BMD. In Nanos prostheses a significant higher BMD values were observed in region of interest (ROI) 3 and 4 (p<O.05). No differences were found in ROIs 1, 2, and 5. Proxima stem seem to produce a physiological strain distribution in the femur. No signs of stress-shielding were present in both the implants. In conclusion, this preliminary DXA analysis showed a physiological integration of both the stems that reproduces the biomechanical stress of proximal femur. New designed short stem implants showed optimal osseointegration after one year, and therefore appears an excellent alternative to traditional long stem hip prostheses.
Total Hip Arthroplasty (THA) is actually considered an effective and safe procedure in osteoarthitis treatment.
Concernings are now discussed about mininvasive procedure (MIS) and more recently about Tissue Sparing Surgery (TSS) in the prospective of reducing morbility, morbidity and even expenses (1) (2) . Bonestock preservation is fundamental to guarantee a long life to total hip prosthesis and to facilitate revision surgery. Failure may be caused by bone loosening due to debris and is facilitated by the loss of proximal femoral bone mass, traditionally termed "stress shielding". This effect is in accordance with Wolff's Law (3) and is related to unloaded and overloaded area of the femur caused by the implant and it is characterised by proximal bone atrophy and distal cortical hypertrophy. Whether stress shielding, that is even a sign of stable bony osseointegration, as stated by Engh (4), is a negligible collateral effect or not, was clearly stated by Harris (5) . The implant material and the geometrical features (design, extension) are the main influencing factors of stress-shielding and traditional uncemented stems, because of their long extension, were most often involved (6_7). The development of short femoral prosthesis has the advantage to preserve bone and soft tissue, restore hip geometry, permit mini-invasive techniques and allow a quicker return to an active life. Short-stem prostheses are anchored exclusively in the metaphyseal and the proximal part ofthe femur. Therefore, they are much shorter than the classic standard stems and presumably allow lesser bone stress-shielding over the time and minor bone loss at revision surgery, allowing to be replaced with a primary implant. These new stemless implants achieve stability due to three factors: femoral neck preservation (8_9) the geometry CO) and the bioactive coatings. Short and mid term clinical and radiographic results with these new generation of implants showed excellent results C1-15).
Dual-energy-X-ray-absorptiometry (DXA) allows an evaluation of periprosthetic bone-remodelling after THA. This information has been shown to be useful for evaluation of the redistribution of mechanical forces and in assessment of how the proximal femur remodels around the implant (16) . The efficacy of DXA in the evaluation of bone remodelling patterns associated with different stem geometries has also been reported (17) . Actually DXA is considered the gold standard method in the evaluation of THA osseointegration. The aim of this study was to analyse by DXA the osseointegration of two partial neck retained stemless hip prosthesis at one year after surgery.
MATERIALS AND METHODS
Thirty-one consecutive patients, all affected by primary hip osteoarthritis, were enrolled in this cross-sectional study performed by two specialized hip surgery centers. All were undergoing cementless total hip arthroplasty for primary osteoarthritis. The patients were allocated into 2 groups. In   TABLE 1 the first group (n= 19) a Proxima (De Puy-J&J) hip stem was implanted. In the second group (n=12) a Nanos (Smith & Nephew) hip stem was used. The general differences between the two groups are showed in Table 1 . All the procedures were performed by the same two senior surgeons, with the same approach (postero-Iateral). All the patients underwent clinical and radiographical examination periodically (1-3-6-12 months). A written approval was obtained from each participant and from the Ethical Committee. DXA scans were performed at one year of follow-up in a highly specialized radiological centre and the same observer (CVA) analyzed all DXA scans results, using a Hologic QDR 4500-A device (Hologic Inc, Waltham, MA) and the software metal-removal. Bone mineral density (BMD) was measured using a specifically developped protocol of analysis with five periprosthetic ROIs recently reported (18) A Student's t-test was used to test differences between the group means and to compare DXA data of both the implants, in relation to each ROI. To test the assumption of homogeneity of variances and normality, Student's t-test was used at the 5% level (P < 0.05). In all cases, where the sample sizes were deemed too small, no analysis was carried out and descriptive summaries were examined. Data analysis was performed with 
RESULTS
There were no signs of radiographic subsidience or radiolucent lines in any of the implants. All of them were bony stable osseointegrated. On standard radiographic assessment, stem alignment appeared to be neutral in all cases except 5 slightly varus.
Periprosthetic DXA measurements were higher than 1,1 g/cm-for both the implants, in all the zones except zone 1. Overall, the values were comparable and statistically not different between the two types of stem. Only in zone 3 and 4 a statistical significant higher BMD was found for the Nanos implant ( Table 2) .
DISCUSSION
In the present study we used DXA and modified Gruen's zones to evaluate and to compare the bone remodelling induced by different stem designs of two stemless implants one year after THA. Short stems or stemless hip implants are supposed to have many advantages in preserving proximal femoral bone stock. First of all, the surgical technique allows to perform a mini invasive approach, and to spare femoral neck bone.
The assumption for the stability of stemless implants was well described by many authors, who demonstrate that the distal stem was not necessary for stability and for osseointegration after a short time period after implantation (10, 19) . The "total stemless implants" of Proxima (De Puy), and Nanos (Smith&Nephew) evaluated in this study are the partially neck preserving prostheses. The small dimension of the implants, planned to fix into the metaepiphyseal bone should avoid extensive proximal stressshielding and consequently should preserve proximal bone stock, for future revision. The Proxima (De Puy) implant, has been used for more than 15 years and over more than 7000 cases (12) , showed excellent clinical and radiographic results in the literature and even in this study. The DXA study at 3 years of follow-up showed that this stem produces more proximal loading, which effectively preserves methaphyseal bone stock and increases periprosthetic BMD in the medial ROIs over time (18) . The Nanos (Smith&Nephew) implant has a lesser strong literature evidence, but also showed excellent results (13) . The increase of BMD in ROI 3 (under the tip of the stem) and 4, found in this study seem to suggest that this designs, transfer the load more distally, when compared to Proxima stem. Obviously a short term follow-up and the small numbers of cases are not sufficient to evaluate the influence of this new design on load distribution. So enlargement of the centres involved in the study and a more long time follow-up will be obtained in the future, to better evaluate the bone remodelling differences among new stemless femoral components.
